BACKGROUND: Immunosuppressive medication therapy after organ transplantation is essential for preventing transplant rejection and minimizing the need for re-transplantations. Nonadherence to immunosuppressant therapy has been identified as a major risk factor for acute complications and allograft rejection, as well as late graft rejection, and a return to dialysis after failed renal transplantation, leading to an increase in health care costs and potentially even death.
METHODS:
The study is a 1-year retrospective claims analysis after the implementation of a transplant specialty pharmacy program that, in addition to medication dispensing, includes adherence and clinical management programs, patient education, and counseling services provided by transplant pharmacology experts. Renal transplant patients using the specialty pharmacy program were matched to those using retail pharmacies utilizing a propensity score-matching technique based on logistic regression. Primary outcomes were financial, which included pharmacy medication costs, medical inpatient and outpatient costs, and overall health care costs. Patient adherence to transplant medication therapy and health care resource utilization were also evaluated. One-year outcomes postspecialty pharmacy program implementation were compared between the two groups with t-tests for continuous variables and chi-square tests for nominal variables.
RESULTS: After propensity score matching, 519 patients were identified per group for analysis. Baseline parameters were similar between the two groups. The mean total health care cost during 1 year of follow-up was 13% lower in the specialty pharmacy program group ($24,315 vs. $27,891, P = 0.03). Similarly, the mean transplant-related medical cost was 30% lower in the specialty pharmacy program group ($5,960 vs. $8,486; P = 0.04), with lower cost, although not statistically significant, in both the dialysis-related and the nondialysis-related costs. The transplant-related office visit costs ($395 vs. $555; P = 0.04) were significantly lower for the specialty pharmacy program cohort, while the inpatient and outpatient transplant-related costs were lower but not statistically significant in the specialty program. The weighted medication procession ratio (MPR) was higher (0.87 vs. 0.83; P < 0.0001); the number of patients with a medication gap or who discontinued was lower (65 vs. 142; P < 0.0001) in the specialty pharmacy program members than in the retail pharmacy members.
CONCLUSIONS: This specialty pharmacy program is associated with lower transplant-related medical costs and lower overall health care costs, as
• Medication nonadherence in the transplant population ranges from 20%-70%, depending on differences in measurement method utilized and study populations. Reasons for nonadherence include patient-related components such as misunderstanding the importance of immunosuppressive therapy or how to take the medication regimen, forgetfulness, lack of communication and follow-up with the medical team, and depression. Medication-related components of nonadherence include a high pill burden, high frequency and severity of drug interactions, and adverse effects. Complications due to nonadherence can result in increased physician visits and inpatient hospitalization stays and, in cases of kidney transplantation failures, re-initiation of dialysis, all culminating in increased overall health care costs.
• Specialty pharmacies aim to reduce variability in pharmaceutical care delivery, improve appropriate medication use and the quality of care, and manage adverse effects that are inherent with transplant pharmacotherapy. Specialty pharmacies, in addition to providing basic dispensing and counseling services, may use specialty-trained nurses and pharmacists to continually engage and educate transplant recipients on strategies to improve the success of their therapies and patency of their transplanted grafts. Studies in Medicare and in tertiary care institution-based transplant specialty pharmacy programs indicate that patient education, adherence oversight, and clinical management services positively influence medication adherence, total health care costs, and patients' quality of life. In one study by Chisholm-Burns (2008) , patients at a tertiary care institution after 1 year of followup with clinical pharmacy services versus control group had a higher mean adherence rate compared with those in the control group (96.1% vs. 81.6%; P < 0.001). Additionally, they had a mean total cost of $2,614 less per patient than the control group.
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I mmunosuppressive medication therapy after organ transplantation is essential for preventing transplant rejection. Adherence to oral immunosuppressive therapy is crucial for the success of maintaining the transplanted graft. Prompt management of complications and mitigation of transplant medication adverse events are critical to ensure that patients remain adherent to their transplant medications. Unfortunately, nonadherence to immunosuppressive therapy has been reported in 20%-70% of the transplant population; this wide range is based on variation in adherence measures and study populations. [1] [2] [3] [4] [5] [6] [7] Nonadherence rates with immunosuppressive therapy increase over time since the transplant occurred. 8 Reasons for nonadherence include such patient-related components as understanding the need for immunosuppressive therapy, misunderstanding of the medication regimen, forgetfulness, lack of communication and follow-up with the medical team, and depression. Medication-related components of nonadherence include a high pill burden, high frequency and severity of drug interactions, and adverse effects. 1, 2, 9, 10 Nonadherence has been identified as a major risk factor for acute complications and allograft rejection, as well as for late graft rejection, complications, and even death. Complications due to nonadherence can result in increased physician visits and inpatient hospitalization stays and, in cases of kidney transplantation failures, re-initiation of dialysis, all culminating in increased overall health care costs. [11] [12] [13] [14] [15] Immunosuppressant therapy is costly, with an annual medication regimen expense of approximately $30,000 during the first year after transplantation and $15,000 every year thereafter. 16, 17 In order to improve quality of care and possibly reduce overall medical costs, health plans are looking increasingly to specialty pharmacy programs and/or specialty pharmacies to address the challenges of managing transplant patients taking oral immunosuppressive therapy. Specialty pharmacies aim to reduce variability in pharmaceutical care delivery, improve appropriate medication use and the quality of care, and manage adverse effects that are inherent with transplant pharmacotherapy.
1 Specialty pharmacies, in addition to providing basic dispensing and counseling services, may use specialty-trained nurses and pharmacists to continually engage and educate transplant recipients on strategies to improve the • We compared the effectiveness of a transplant specialty pharmacy program implemented by a large commercial health plan through a designated specialty pharmacy to improve post-renal transplant care as compared with services through retail pharmacies in a similar population. The mean total cost per patient in the first year of follow-up was 13% lower in the specialty pharmacy program group ($24,315 vs. $27,891, difference = -$3,576; P = 0.03). Similarly, the mean transplant-related medical cost was 30% lower in the specialty pharmacy program group ($5,960 vs. $8,486, difference = -$2,525; P = 0.04).
• The weighted MPR for oral immunosuppressive therapy medications was higher in the specialty pharmacy program members than in the retail pharmacy members (0.87 vs. 0.83, respectively; P < 0.0001). The weighted MPR is an innovative approach to measuring adherence and takes into account therapy augmentation, switching, and concomitant use of medications. The mean number of oral transplant prescriptions dispensed per patient was higher in the specialty pharmacy program group than in the retail pharmacy group (18.67 vs. 17.90, respectively; difference = 0.77; P < 0.05).
• Both nondialysis-related costs ($5,232 vs. $6,739; P = 0.10) and dialysis-related costs ($728 vs. $1,747; P = 0.08) were nonsignificantly lower in the specialty group. Additionally, dialysis-related
What this study adds
• Specialty pharmacy care management programs have also shown positive outcomes in multiple sclerosis (MS), human immunodeficiency virus (HIV)/acquired immunodeficiency syndrome (AIDS), oral oncology, and rheumatoid arthritis (RA) patients.
In patients with MS, specialty pharmacy services, including a disease therapy management program, improved medication adherence and persistence among participants compared with patients being serviced in a nonspecialty pharmacy setting. In patients with HIV/AIDS, specialty pharmacies have documented adherence improvements measured as the mean proportion of days covered (PDC; 74.1% specialty pharmacy vs. 69.2% retail pharmacy; P < 0.0001). In oncology patients, patients in the specialty pharmacy group were more adherent compared with patients in a nonspecialty pharmacy group as evidenced by a weighted medication possession ratio (MPR) of 0.66 versus 0.58 (P < 0.001). Additionally, the overall mean total costs per patient were 13% lower in the specialty pharmacy group during the follow-up period. In RA patients, mean PDC was documented to be higher at 0.81 for specialty pharmacy patients versus 0.60 for the community pharmacy patients. In a separate study by Barlow et al. (2012) , specialty pharmacy patients with RA exhibited significantly lower medical costs over a period of 3 years versus retail pharmacy patients, although the pharmacy costs were higher in the specialty groups due to higher medication adherence.
What is already known about this subject (continued)
and nondialysis-related medical outcomes during the follow-up were evaluated. There was a significant difference in the mean number of members with dialysis-related inpatient hospital stays between the two groups (0.02 vs. 0.04; P = 0.03), leading to lower, although nonsignificant, mean dialysis-related inpatient hospital count and mean dialysis-related inpatient hospital cost in the specialty pharmacy program group.
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The Case of Oral Renal Transplant Immunosuppressant Medications success of their transplant medication therapies and patency of their grafts. Topics may include how to maintain maximal adherence by developing good medication-taking skills; using medication reminder resources such as charts, alarms, or special medication containers; and teaching patients how to anticipate and manage side effects. The goal is for members to more actively engage in the management of their care. 18, 19 Studies in Medicare and in tertiary care institution-based transplant specialty pharmacy programs indicate that patient education, adherence oversight, and clinical management services positively influence medication adherence, total health care costs, and patients' quality of life. 1, 17 However, little is known about the costs and benefits of specialty pharmacy programs in the commercial transplant population. Accordingly, we compared the effectiveness of a transplant specialty pharmacy program implemented by a large commercial health plan through a designated specialty pharmacy to improve post-renal transplant care with the services provided through retail pharmacies in a similar population.
■■ Methods Intervention
In August 2007, UnitedHealthcare Pharmacy implemented a mandatory oral immunosuppressant transplant medication specialty pharmacy program for its commercial employer group plans. The program required the contracted specialty pharmacy to provide clinical expertise and patient education in transplant medications and comorbid conditions, a monthly proactive adherence program including refill reminders, and adherence screening and interventions with the members and physicians if nonadherence was detected through the interview of patients' medication-taking habits at the point of dispensing, using a modified adherence screening from a validated adherence questionnaire. 20 Additionally, a transplant clinical management program of telephonic clinical counseling sessions was required to provide extensive patient education, assessment of disease-specific parameters, pharmaceutical care interventions, and provider outreach and referral to health resources. The insurance coverage was offered through employers and consisted of both self-insured and fully insured employers.
The specialty pharmacy program had requirements for contracted medication reimbursement rates, staff expertise, operational services, and clinical programs that were met by the contracted specialty pharmacy. Similar options for medical benefits and contracted rates for medical services were available to the two groups. The interventional adherence program included reminder calls to the member to coordinate medication refills, with assessment during the call for medication nonadherence in the past 30 days of therapy. If nonadherence was suspected, clinical counseling with specialty-trained pharmacists was provided to address any adherence-related issues through patient education and support strategies, identification of financial assistance opportunities, and/or engagement with the physician. If the patient did not refill the immunosuppressive therapy medication and was not able to be reached after 3 attempts, the physician was contacted regarding the potential adherence concern.
Educational information about transplantation and comorbid disease states, transplant medications including side-effect management tips, and the importance of medication adherence were included as part of the extensive member education materials provided over the course of care through the specialty pharmacy. Additionally, clinical management consultation calls with specialty clinicians trained in transplant pharmaceutical care were offered. Consultations were offered monthly for the first 3 months and then approximately every 3 months thereafter while the member was in the program to assess the member's clinical status and provide pharmaceutical care interventions and additional education as needed.
Patients were advised to contact their specialty pharmacists with questions as needed, and this support was available 24/7. When appropriate, the pharmacists engaged in communication with the health care providers about their intervention recommendations or immunosuppressive therapy clinical concerns that were identified in the consultations. Figure 1 summarizes the flow of interactions between post-renal transplant patients and their specialty pharmacy programs.
For those employer groups that enrolled in the specialty pharmacy program, one specialty pharmacy vendor, meeting the above program requirements, was designated as the sole provider of prescriptions for the specific oral immunosuppressive therapy; however, patients could have up to 2 grace fills at a network retail pharmacy during their transition to the specialty pharmacy. Patients in employer groups not enrolled in the specialty pharmacy program continued to obtain oral immunosuppressive therapy through a network of retail pharmacies.
Data and Sample Selection
The data source was an administrative claims database for approximately 14 million UnitedHealthcare enrollees. Data included prescription drug, medical, and facility claims information. The claims were de-identified and made to comply with the provisions of the Health Insurance Portability and Accountability Act (HIPAA) of 1996.
Patients with a history of renal transplantation during the baseline period . In order to focus on patients with consistent prognosis and associated costs, we concentrated on kidney transplant members because the kidney is the most commonly transplanted organ and has more than a 40% 10-year graft survival rate in recipients of living or deceased donations. 21 During the identification period post-implementation, each patient was assigned an index date (the first immunosuppressive drug prescription fill date) and an index drug (the immunosuppressive drug(s) at this fill date). Study patients were required to be continuously enrolled for at least 1 year prior to the index date (baseline period) and for 1 year afterward (follow-up period). The first 2 prescriptions were dropped for each patient, regardless of where they were filled, to account for the transition period during which they were permitted to use any pharmacy. Each patient was then assigned to the specialty pharmacy program or to the retail cohort.
To account for continuity of participation, patients who filled 80% or more of their oral transplant prescriptions from the contracted specialty pharmacy were classified as specialty pharmacy patients, and those filling 80% or more of their oral transplant prescriptions from retail pharmacies were assigned to the retail pharmacy cohort. Those patients who did not meet either criterion were omitted from the study (13% of the study population). Specialty pharmacy program group participation and cohort assignment adherence were also assessed; in 97% of employer groups, our assignment criteria led to assignment of all patients within a given group to either a specialty pharmacy program or retail cohort. In other words, we found variability in member cohort assignment within employer groups in only 3% of employers, indicating that there was little selection bias due to patient choice or employer choice. The details of sample attrition are shown in Figure 2 and are discussed further in the Results section. 
An Overview of Specialty Pharmacy Program Flow
Onset of the program and patient notification Instant notification on first Rx at nondesignated pharmacy: The dispensing pharmacist receives online communication to inform the patient that the patient's pharmacy benefit requires future refills to be obtained through a designated specialty pharmacy vendor.
Follow-up option 1: Basic regularly scheduled medication refill reminder/adherence calls, point of dispensing pharmacist consultation, and standard mailings with shipment (drug and pharmacy ordering information).
Letter from health plan mailed to patient followed by telephone call 7-9 days later: Informs the patient that his or her benefit requires future refills to be obtained through a designated specialty pharmacy vendor and provides a toll-free number for referral or warm transfer during call to the specialty pharmacy vendor.
Follow-up option 2: Option 1 services + Clinical Management Program -enhanced counseling and educational materials from specialty pharmacy nurses/pharmacists on a scheduled basis.
Specialty pharmacy nurses and pharmacists make monthly calls to assess patient treatment status and issues, counsel on medication adherence and adverse-effect management, assist with other transplant therapy-related issues, and interact with the doctor if necessary on issues or concerns. Patients may also call the specialty pharmacy nurses or pharmacists at other than the scheduled times if they have questions.
Patient enrolls into the specialty pharmacy vendor system and arrangements are made to transfer the prescription along with provision of an initial orientation to the specialty pharmacy services available (educational materials, member support services, adherence and clinical management programs).
Continued for the duration of therapy with oral transplant medications Rx = prescription.
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Statistical Analysis A retrospective matched cohort study was designed to compare differences in health care costs and health services utilization between patients with a medical history of renal transplantation who used the specialty pharmacy program and those who used retail pharmacies for oral immunosuppressive therapy medication services. The primary outcome measures were financial and included overall costs (pharmacy and medical), total outpatient costs, total medical costs (inpatient, outpatient hospital and office, and emergency room [ER]), and pharmacy costs. Physician, facility, and pharmacy claims were utilized to collect the costs and included paid amount, copay amount, deductible, coinsurance, and for pharmacy ancillary amount. Members having extreme mean total costs (values over population mean, plus 5 standard deviations) were dropped from the study to control for outlier impact. Secondary outcome measures included clinical resource utilization such as hospitalizations, inpatient and outpatient hospital visits, and ER visits. Additionally, transplant-specific total medical and pharmacy costs; transplant-specific resource utilization outcomes, such as transplant-related inpatient visits, outpatient visits, physician office visits, and ER visits; transplant-related complications; and dialysis and nondialysis resource utilization and costs (see Appendices A and B for specific transplant-related medical and drug codes) were analyzed. Place of service and revenue codes were utilized to determine type of service for inpatient, outpatient, physician office, and ER visits. Additionally, we evaluated medication adherence and persistence for each patient using 5 methods: (1) the number of prescriptions filled; (2) weighted medication possession ratio (MPR), which has been previously utilized in the oncology setting 22 (see Appendix C for methodology); (3) medication gaps (MG), defined as a period of at least 60 days without oral transplant medication in the post-period but followed by a re-initiation of immunosuppressive therapy medication before the end of the post-period; (4) discontinuation (DC), defined as any gap of at least 60 days or more without oral transplant medications that is never followed by a re-initiation of therapy within the study period; and (5) either an MG or DC. There are many ways to calculate adherence and persistence, and we wanted to see if the results are consistent between the different methods. Additionally, all 90-day supply fills (8.4% in the retail cohort) were normalized to a 30-day supply for mean fills comparison.
In order to control for unmeasured confounding, the 2 cohorts were balanced using propensity score matching. The probability of being in either of the cohort groups, or propensity score, was derived from a logistic regression, which was then used to construct matched samples from the 2 cohorts. [23] [24] [25] [26] [27] [28] We used a one-on-one greedy matching technique with 3 units matched at 0.005 to derive the propensity score matched-pair sample and to reduce bias due to incomplete and inexact matching. 29 The logistic regression used patients' The analytic framework involved utilizing t-tests for continuous variables and chi-square tests for categorical variables to measure statistical differences between the means of the outcome measures in the 2 cohorts during the follow-up period. All outcomes were studied during the 1-year follow-up, including transplant-related complications, dialysis and nondialysis outcomes, and associated costs. The primary outcome of costs, including total costs, pharmacy costs, and medical costs, were compared using t-tests, given that the assumptions to use this test were met. 22, [31] [32] [33] All other outcomes, including transplant-related costs, resource utilization, and measures of adherence and persistence, were considered to be secondary demographics (age, gender, and geographical location), patients' baseline costs (medical and pharmacy), an indicator to reflect time of start of oral transplant agent within the previous year as a proxy for duration of therapy during baseline period, and baseline comorbidities using the Charlson Comorbidity Index, indicators for patients on dual therapy, and transplant complications within the baseline period. Additionally, the use of 6 separate transplant medications: cyclosporine, tacrolimus anhydrous, mycophenolate mofetil, modified cyclosporine, sirolimus, and mycophenolate sodium were also included in the matching (see Appendix C). 30 After matching, these primary factors were compared at baseline to assess the comparability of the 2 cohorts: total costs, medical costs, pharmacy costs, and resource utilization variables, including 
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The Case of Oral Renal Transplant Immunosuppressant Medications inclusion criteria, 2,157 patients remained, of which 541 participated in the specialty pharmacy program. After subsequent propensity matching procedures, 519 patients remained in each of the specialty pharmacy and retail pharmacy cohorts, with no statistically significant differences at the 5% level; in age, gender, geographic distribution; time since initiation of the medication; distribution of oral transplant therapy; oral transplant agent start dates during baseline using 90-day intervals; and pharmacy, medical, and total direct health care costs during the baseline period. The flowchart (Figure 2) illustrates the patient selection process, and Tables 1 and 2 summarize the matching and baseline evaluations.
outcomes. The effects of the program on each of the measures of medication adherence were compared using t-tests. All tests were 2-tailed, with P < 0.05 considered statistically significant. SAS version 9.1 (Carey, NC) was utilized for all statistical analyses. 
■■ Results Study Cohort Characteristics
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There were statistically significant differences between the 2 groups for the primary outcome measure and the total health care costs (the sum of pharmacy, outpatient, and inpatient medical costs). The mean total cost per patient in the
Comparison in the Follow-Up Period
The comparison of follow-up costs, health care utilization measures, and weighted MPR between the matched specialty pharmacy program and retail cohort is presented in Table 3 . 
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Dialysis-related and nondialysis-related medical outcomes during the follow-up were also evaluated. There was a significant difference in the mean number of members with dialysis-related inpatient hospital stays between the two groups (0.02 vs. 0.04, P = 0.03), leading to lower, although nonsignificant, mean dialysis-related inpatient hospital count and mean dialysis-related inpatient hospital costs in the specialty cohort. Outpatient resource utilization related to dialysis also trended lower in the specialty group (see Table 4 for details). Transplant complications were also evaluated, and no significant differences were found between the two groups during the follow-up period.
■■ Discussion
As we expand coverage to patients in the United States while attempting to contain costs, it is essential to identify approaches that can improve quality while reducing the overall cost of care, especially in the commercial patient population. Studies have indicated positive outcomes in patients with multiple sclerosis (MS), human immunodeficiency virus (HIV)/acquired immunodeficiency syndrome (AIDS), oral oncology, and rheumatoid arthritis (RA) using specialty pharmacy services. In patients with MS, specialty services, including a disease therapy management program (DTM), improved medication adherence and persistence among participants compared with patients being followed in a nonspecialty setting. Medication adherence was improved in the settings of specialty pharmacy services alone first follow-up year was 13% lower in the specialty pharmacy program group ($24,315 vs. $27,891, difference = -$3,576; P = 0.03). Similarly, the mean transplant-related medical cost was 30% lower in the specialty pharmacy program group ($5,960 vs. $8,486, difference = -$2,525; P = 0.04). Both nondialysis-related costs ($5,232 vs. $6,739; P = 0.10) and dialysisrelated costs ($728 vs. $1,747; P = 0.08) were lower in the specialty group, even though statistical significance was not reached. The mean number of oral transplant prescriptions dispensed per patient was higher in the specialty pharmacy program group than in the retail pharmacy group (18.67 vs. 17.90, respectively; difference = -0.77; P < 0.05). Among secondary outcome measures, except for the mean transplantrelated office visit cost (difference = $160; P = 0.04) that was significantly lower in the specialty cohort, all other parameters were not significantly different between the two groups.
The weighted MPR for oral immunosuppressive therapy medications was higher in the specialty pharmacy program members than in the retail pharmacy members (0.87 vs. 0.83, respectively; P < 0.0001). The number of members with an MG was lower in the specialty group than in the retail group (29 vs. 53, respectively; P = 0.006). In addition, 39 patients in the specialty cohort discontinued the drug, compared with 104 patients in the retail cohort (P < 0.0001), and 65 patients in the specialty pharmacy cohort experienced either a gap or discontinuation, compared with 142 patients in the retail cohort (P < 0.0001). 
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The Case of Oral Renal Transplant Immunosuppressant Medications related improvements in quality of care. There are several possibilities as to why patients may have exhibited greater medication adherence in the specialty pharmacy arm. Specialty pharmacies improve education regarding medications, provide frequent reminders to take prescribed therapies, deliver positive reinforcements from a care manager, and provide directed management of expected adverse medication effects. Additionally, members in the specialty pharmacy program only receive a 30-day supply of medication at each fill versus a 90-day supply, which is normal for many chronic conditions. Other possible explanations for better medication adherence in the specialty pharmacy group include better and earlier management of adverse events and comorbid conditions that may occur in the presence of systemic immunosuppression. In the specialty pharmacy group, patients are actively managed by clinical pharmacists who are trained to identify and remediate medication adverse effects as they occur in order to reduce rates and complexity of inpatient, outpatient, and office visits for these complaints, resulting in potentially reduced medical costs for these patients. Although not significant, there was a decreased number of inpatient visits and length of stays, as well as a lower number of transplant-related outpatient and office visits, all of which led to significant decreases in overall medical costs and transplant-related medical costs. The educational component of specialty pharmacy care and the 24/7 availability of a specialty-trained clinical pharmacist in combination with a highly responsive case management team may play an important role in improving health care efficiency.
Limitations
There are several important limitations to this study. Confounding may have resulted from selection bias, as patients or employers may have self-selected into either the specialty or retail pharmacy benefit programs. Approximately 13% of the possible sample was omitted from the analytic dataset because these patients did not fill 80% of their prescriptions at either retail or specialty pharmacies. Of this 13%, further analysis revealed that approximately 90% of the omitted population had their first script filled at the contracted pharmacy at least 90 days after the index date; 75% of them filled in the second or third quarter, meaning they were new patients who started later within the study period and may have been covered within their medical benefit plans prior to the change. There are several possibilities as to why patients may have filled their prescriptions through both channels for longer periods of time. The most likely possibility is that self-insured employers may have changed their preferred pharmacy outlets during the course of the study period, in which case patient selection would not have influenced pharmacy choice. After omitting these patients (13%) from the sample, we examined whether or not patients within each employer group chose the same channels. We found variability in pharmacy choice within only 3% of employers groups, which indicates that the overwhelming majority of beneficiaries included in this analysis used the preferred pharmacy channels of their employers. This finding and specialty pharmacy services with a DTM program compared with to retail pharmacy patients (0.90 and 0.92 vs. 0.86, respectively). In patients with HIV/AIDS, specialized pharmacies have documented improvements in mean proportion of days covered (PDC) of 74.1% versus 69.2% in nonspecialty settings (P < 0.0001). Additionally, a greater percentage of patients in the specialty pharmacy group was able to obtain a PDC of 95% or better (39.3% vs. 35.5%) and was significantly more persistent (P = 0.0117). For oral oncology patients, those in the specialty pharmacy group were more adherent as evidenced by a weighted MPR of 0.66 versus 0.58 (P < 0.001). In this study, the overall mean total costs per patient were 13% lower, and mean outpatient costs were 41% lower in the specialty pharmacy group compared with the control groups during the follow-up period. In a study of RA patients, medication adherence to self-injectable RA medications for patients participating in a DTM plan as an enhancement to specialty pharmacy services were compared to patients receiving specialty pharmacy services without a DTM plan and to patients at community pharmacies. During the follow-up period, mean PDC was 0.83 for the specialty pharmacy with a DTM intent-to-treat population, 0.81 for specialty pharmacies without DTM, and 0.60 for community pharmacy patients (both P < 0.05 compared with community pharmacy patients). Lastly, a study by Barlow et al. (2012) showed that, in addition to improvements in medication adherence, significant reduction in medical costs was documented for 3 years of participation in specialty pharmacy services versus retail pharmacy services for RA patients. 22, [34] [35] [36] [37] [38] Our findings suggest that specialty pharmacy programs can improve the management and medication adherence of patients with renal transplants and simultaneously reduce overall health care costs, which is similar to findings in previous studies. 1, 17, 22, [34] [35] [36] [37] [38] This study demonstrates the value of specialty pharmacy programs in improving adherence to oral transplant products in the first year post-implementation of the program. Substantial increases in several measures of adherence, including the number of oral transplant prescriptions filled and fewer gaps in therapy and discontinuation, were seen in patients who used the specialty pharmacy program in the first year. Importantly, the increases in MPR and in prescriptions in the specialty pharmacy group are not significantly associated with an increase in pharmacy costs. Rather, pharmacy costs are lower in the specialty pharmacy group. UnitedHealthcare Pharmacy has successfully negotiated program components of discounted transplant medication rates and services through the contracted specialty pharmacy to mitigate the effect of increased adherence contributing to higher immunosuppressive therapy medication costs.
Specialty pharmacy programs are associated with a 13% reduction in overall health care costs and a 30% reduction in transplant-related medical costs, driven by decreases in both dialysis-related and nondialysis-related medical costs in this study. Additionally, the beneficial effect of specialty pharmacy on medical costs and medication adherence suggests that specialty pharmacy services may be impacting adherence-
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■■ Conclusions
These findings highlight the important role that specialty pharmacy programs with set requirements for clinical programs, services, and optimal contracted rates can play in improving adherence, the quality of care, and reducing the overall costs of patients with complex and costly conditions. Specialty clinical pharmacists appear to better coordinate care and reduce unnecessary medical costs in patients with renal transplantation, improving effectiveness and outcomes. Long-term evaluations after the first year are now being conducted to determine if these positive results are maintained. The positive impact of health plan program design, coordinated care, and oversight by specialty-trained clinicians in a specialty pharmacy program has implications for the current health care reform and requires more research.
limits the possibility that selection bias influenced our study results.
There also may have been confounding related to higher severity of disease and/or comorbid conditions or time from transplant; sicker patients may have differentially chosen one type of pharmacy over the other. There is no way to fully adjust for these characteristics with the use of claims data alone. [39] [40] [41] We would not expect a strong relationship between employer group and higher comorbidity and do not consider this to be an important source of confounding. Nevertheless, we attempted to address this issue by matching on multiple variables that served as a proxy for disease severity, including the Charlson Comorbidity Index score, time from start of immunosuppressive therapy truncated at 1 year, transplant complications during the baseline year, and patients on dual therapy during the baseline year.
Time post-transplant is a strong predictor of resource utilization, with costs decreasing over time. [42] [43] [44] We do not have that data field in our retrospective claims, which may influence comparison of medical utilization and costs. Specialty and retail cohorts were balanced for new users to therapy using transplant medication claims (4% and 3%, respectively) and number of patients with first transplant medication claims during days 1-90, 91-180, 181-270, and 271 onward during the index period, but ≥ 84% of patients were on medication at the beginning of the index period and potentially prior to the baseline period as well. There is no way of fully determining time post-transplant for each patient due to health plan switches that the patient may go through and lack of visibility to full member claim history if they were previously with another health plan. Without matching specifically on time post-transplant, we implemented the one-on-one greedy matching technique to derive the propensity score matchedpairs to ensure similar demographics, utilization, and baseline costs between patients in both cohorts. Also, estimating adherence using a retrospective data analysis study design does not always give an accurate representation whether the medication was taken exactly as prescribed. It only gives us information on how much of the medication was filled versus how much was actually ingested by the patient.
Due to the retrospective nature of the study, we were not able to capture how consistently and how many patients participated in the pharmacy consultations on an ongoing basis monthly and every 3 months. We also did not capture or account for any additional services the patients may have received either through their pharmacies, physicians, hospitals, or insurance-based care management programs, although we assumed they might have existed in both groups. Finally, we also were not able to capture quality of life measures in this study, which would have provided information from a patient perspective and may have had significant policy implications. Physiological support of harvesting organs from brain-dead patient 36251
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